Factors Influencing Youth Self-Perceptions of Overweight and Obesity by Sommers, Caitlin Helen
Portland State University
PDXScholar
Dissertations and Theses Dissertations and Theses
Spring 12-13-2013
Factors Influencing Youth Self-Perceptions of Overweight and
Obesity
Caitlin Helen Sommers
Portland State University
Let us know how access to this document benefits you.
Follow this and additional works at: http://pdxscholar.library.pdx.edu/open_access_etds
Part of the Health Psychology Commons, and the Public Health Commons
This Thesis is brought to you for free and open access. It has been accepted for inclusion in Dissertations and Theses by an authorized administrator of
PDXScholar. For more information, please contact pdxscholar@pdx.edu.
Recommended Citation
Sommers, Caitlin Helen, "Factors Influencing Youth Self-Perceptions of Overweight and Obesity" (2013). Dissertations and Theses.
Paper 1484.
10.15760/etd.1483
	  	  
	  
	  
	  
Factors Influencing Youth Self-Perceptions of Overweight and Obesity 
 
 
 
 
 
by 
Caitlin Helen Sommers 
 
 
 
A thesis submitted in partial fulfillment of the 
requirements for the degree of 
 
Master of Science 
in 
Health Studies 
 
Thesis Committee: 
Gary Brodowicz, Chair 
Belinda Ziedler 
Randy Miller 
 
Portland State University 
2013 
	  	  
 
 
 
 
 
 
 
 
 
© 2013 Caitlin Helen Sommers  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
	   	   I	  
	  
	  
i	  
Abstract 
 This study sought to examine whether participation in physical activity affects the 
ability to correctly classify body size, based on body mass index classifications.  
Secondarily, this study determined whether adolescents who incorrectly classified their 
body size overestimated or underestimated their size.  Self-report data from the Youth 
Risk Behavior Surveillance Survey collected by the Centers for Disease Control and 
Prevention were analyzed.  Logistic regression was performed to examine relationships 
between self-perception of body size and physical activity, television viewing time, 
computer/video game use, physical education class time, and extracurricular sports 
activities.  Significance was set to p<0.05.  Physical activity was the only statistically 
significant independent variable (p=0.058, OR = 1.060).  Although physical activity was 
shown to be statistically significant, it did not appear to meaningfully increase the ability 
of youth to correctly classify body size.  Secondary analysis showed that adolescents who 
incorrectly classified their body size were more likely to underestimate their body size.  
Females more frequently underestimated their body size (females=673; males=384). 
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Chapter 1 
Introduction 
 “Obesity now affects 17% of all children and adolescents in the United States ⎯ 
triple the rate from just one generation ago” (CDC, 2012).  Obesity in youth is defined by 
the Centers for Disease Control and Prevention (CDC) as having a Body Mass Index 
(BMI) at or above the 95th percentile for age and sex (CDC, 2011).  Recent technological 
advances have changed the way we interact with our environment.  Today’s youth have 
unrestricted access to television, computers, and video games.  Instead of sending kids 
outside to play, parents are allowing them to watch a television show or play a video or 
computer game until dinner is ready.  The CDC (2013) has determined that the rising 
rates of obesity in youth are the result of eating too many calories and not getting enough 
physical activity.  Not only is there an increased reliance on prepackaged, processed, and 
fast foods but also the portion sizes are much larger.  The average American diet provides 
500 kilocalories per day more today than the average American diet provided in the 
1970’s (Putnam & Allshouse, 1999).  Considering that one pound is equivalent to 
approximately 3500 kilocalories (Wishnofsky, 1952), 500 extra kilocalories per day 
equates to one pound extra per week; therefore it is not surprising that the weight of the 
population is increasing so rapidly.  
 The increases in obesity rates can lead to increases in significant health problems, 
both physical and psychosocial.  Some health problems may manifest while individuals 
are still children, and if lifestyle habits do not change, more will appear as they enter 
adult hood.  Obese children are more likely to have high cholesterol and high blood 
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pressure, which are both factors of cardiovascular disease (Freedman et al., 2007), 
increased risk of insulin resistance, impaired glucose tolerance, and type 2 diabetes 
(Whitlock et al., 2005), breathing problems, joint problems and muscular discomfort 
(Han et al., 2010), and greater risk of social and psychological problems such as 
depression and low self-esteem throughout adolescence (Whitlock et al., 2005).  Being 
more likely to become obese adults (Biro et al., 2010), obese children who do not change 
their habits are at risk of more serious health issues such as diabetes, cardiovascular 
disease, and some cancers (National Institute of Health, 1998).  Additionally, obese 
children often continue to experience more severe obesity with age (Freedman et al., 
2009). 
 Farhat et al. (2010) analyzed data from a nationally representative sample of 
students 11 to 17 years old that included height, weight, substance abuse and bullying.  
They concluded that overweight and obese children are at risk of developing health 
behaviors of concern, which may lead to both medical and social problems associated 
with weight.  Nollen et al. (2006) suggested that body image impacts adolescents’ 
psychological and physical functioning, and therefore research regarding factors that 
influence perceptions of body size is needed.  The present study is based on data from the 
National High School Youth Risk Behaviors Surveillance Survey (YRBSS) (CDC, 2011), 
which asked respondents about various health topics including drug use, alcohol use, 
sexual health, bicycle safety, nutrition and dieting habits, physical activity, and other 
health related topics.  The survey also asked participants to report their height and weight 
along with whether they felt their body size was underweight, normal, overweight, or 
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obese. The CDC’s YRBSS nationally representative sample of youth was used to 
examine the association between amount of physical activity and ability to correctly 
classify ones’ body size.  Specifically, do levels of physical activity, hours of TV viewing 
time, usage of computers and video games, time spent in physical education classes, and 
participation in extracurricular sports activities influence one’s ability to correctly 
classify his or her own body size?  Secondarily, are those who incorrectly classify their 
body size more likely to underestimate or overestimate their body size? 
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Chapter 2 
Review of Literature 
Obesity Rates  
In recent years, the rising obesity rates for children and youth have become a 
topic of many research studies. Wang and Lobstein (2006) suggest that the prevalence of 
obesity globally is highest in school-aged children and youth.  It has been suggested that 
the obesity rates for youth 12-19 years of age have grown exponentially since the late 
1970s (Mahoney et al., 2005, CDC 1999, U.S. Department of Health, 1996).  The actual 
obesity rates from a 1999 study by the CDC show rates have nearly tripled between the 
late 1970s and 1999, while a 2001 study conducted by the U.S. Department of Health and 
Human Services showed that 14% of 12-19 year olds are classified as being overweight 
or obese.  More recently, it has been suggested that in the past 15-20 years these 
percentages have skyrocketed from 18-26 per cent to 39 per cent.  Shields (2005) showed 
the percentage of Canadian children and adolescents classified as overweight or obese to 
be as high as 26 per cent.  Over 30 years ago, Huse et al. (1982) suggested that the 
percentage of children in the U.S. classified as overweight or obese was as high as 30 per 
cent.  Despite the variability in the reported percentage of overweight or obese children 
and adolescents, it is clear that the obesity rates have increased significantly over the past 
four decades. 
Physical Activity and Obesity Rates 
 Over the past 20 years, there have been many research efforts to determine the 
factors underlying childhood obesity, and it is often suggested that declining physical 
activity levels play a significant role.  However, recent research suggests that little is 
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known about the association of obesity with health risk behaviors, including physical 
inactivity (CDC, 2007). In the early 1990’s, Durnin (1992) stated that children were not 
as active as they were fifty years prior. Other work has shown that behavioral risk factors 
for adolescents often occur simultaneously with inadequate diets, physical inactivity, and 
sedentary lifestyles (Flegel et al., 2002; Harris et al., 2009; Iobst et al., 2009). Biddle et 
al. (2004) suggest that although there are clear links between activity and health in youth, 
there is not enough research in this area because the amount of time necessary for disease 
to manifest as a result of sedentary lifestyles is often much longer than the duration of 
most existing studies. Biddle et al. (2004) support the need for a greater understanding of 
physical activity in the youth of America.   
The results of studies examining the relationship between obesity and physical 
activity have been contradictory.  Although a review by Steinbeck (2001) suggests a link 
between inactivity and the development of obesity in children and adolescents, Biddle et 
al. (2004) found no evidence that physical inactivity is a precursor of obesity in this age 
group. A physical activity intervention study by Bass (2000) shows very small decreases 
in adiposity as a result of physical training in youth.  Other research has shown that 
increased levels of activity in children may reduce cardiovascular disease risks and 
adiposity, and improve bone health (Riddoch, 1998).  Multiple studies have shown that 
not only has energy expenditure in children decreased over the past 50 years but also this 
decrease continues into and through adolescence (Kimm et al., 2002; Johnson et al., 
2000; Ekelund et al., 2002). Based on guidelines published by the US Surgeon General 
and the National Association for Sport and Physical Education (2004), it has been 
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concluded that at least 50% of children and adolescents are insufficiently active for 
health.  The guidelines are as follows:  
Guideline 1.  Children should accumulate at least 60 minutes, and up to several 
hours, of age-appropriate physical activity on all, or most days of the week. This 
daily accumulation should include moderate and vigorous physical activity with 
the majority of the time being spent in activity that is intermittent in nature.  
Guideline 2.  Children should participate in several bouts of physical activity 
lasting 15 minutes or more each day.   
Guideline 3.  Children should participate each day in a variety of age-appropriate 
physical activities designed to achieve optimal health, wellness, fitness, and 
performance benefits.   
Guideline 4.  Extended periods (periods of two hours or more) of inactivity are 
discouraged for children, especially during the daytime hours. (NASPE, 2004) 
 
In another study, it has been suggested that there might be genetic links to the 
increasing obesity rates.  However, Goran and Treuth (2001) argue that it is unlikely that 
changes to the gene pool can account for the increased prevalence of obesity.  Changes to 
the environment, including reliance on high-fat fast foods, technology and energy-saving 
devices have also been postulated to play a significant role.  It is more likely that the 
increase in obesity rates is due to changes in diet and physical inactivity than it is to 
large-scale genetic changes in society.  Review of the current literature suggests that 
finding an appropriate measure of body weight for youth, and an accurate way to 
determine activity levels are important for addressing the problem of childhood obesity.	  
BMI and Body Image 
Farhat et al. (2010) argue that reliance on self-reported weight and height for 
calculating BMI as a limitation in studies focusing on childhood obesity.  Farhat et al. 
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(2010) analyzed data from a nationally representative sample of students aged 11 to 17 
years old which included height, weight, and substance abuse and bullying.  They 
concluded that overweight and obese children are at risk of developing health behaviors 
of concern, which may lead to both medical and social problems associated with weight.  
Fernandez et al. (1994), and Rolland et al. (1996), suggest it would be useful to 
incorporate BMI into research on body size perception. In the United States, the CDC 
(2007) growth charts use BMI percentiles to classify children as normal weight, 
overweight, and obese.  Obesity is classified as a BMI at or above the 95th percentile for 
gender-specific age and height (Flegel et al., 2002; Harris et al., 2009; Iobst et al., 2009).   
Recently, body image in children and adolescents has been a popular research 
topic (Gustafson-Larson, & Terry, 1992).  However, a review of the literature 
demonstrates that there are a very limited number of studies that compare actual body 
size to perceived body size (Desmond et al., 1989). When examining prevalence rates for 
obesity, few authors have estimated trends by using objective measurements for height 
and weight, and have relied heavily on self-report data (Hoelscher et al., 2004; Thorpe et 
al., 2004). However, Goodman et al. (2000) and Deitz et al. (1999) have shown self-
reported weight and height are adequate estimates for calculating BMI.  Rolland et al. 
(1996) conducted a review of studies concerned with children’s ideas of dieting, and 
weight control behaviors and concluded that most studies have not examined 
relationships between actual weight and body image. Wadden et al. (1989) suggested 
using actual body weight as a control variable for body image studies.  Nollen et al. 
(2006) suggested that body image impacts adolescents’ psychological and physical 
functioning, and therefore research regarding factors that influence perceptions of body 
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size is needed.  In order to obtain valid and reliable results regarding perceptions of 
body size, the accuracy of perceptions of body size by youth must be examined (Gardner 
et al., 1999).  Gardner and colleagues (1999) state that the knowledge of children’s 
perceptions of their whole body size is limited by the methods that are available for 
assessing perceptions.   
A study by Gardner et al. 1999 is one of the few that have investigated 
perceptions of body size, and how they change over time.  Data were collected on 
children between six and 12 years of age over three years.  The data included height, age, 
weight, and body mass index.  After initial data collection, children were shown video 
images or static life-size images of themselves that had been distorted to be too wide or 
too thin.  The children were then asked to adjust the image to reflect their own body size.  
The researchers concluded that children 12 years of age and older were accurate in 
estimating their body size, and there was a decrease in the variance over three successful 
years of data collection. 
Field and colleagues (2001) have identified family, peers, and media as factors 
contributing to self-perceptions of body size.  Potter et al. (2004) show that adolescents 
who begin to engage in negative health behaviors (e.g., smoking) to control their weight 
may have negative body image.  Finally, Rierdan, and Koff (1997) suggest that mood and 
depression symptoms may also be factors in appropriate perceptions of body size. 
 In 2010, Duncan and colleagues conducted a study to determine if there was a 
connection between weight perceptions, body fatness, and weight control in adolescent 
girls.  The researchers sampled 954 girls 11-15 years old to collect data on BMI, weight 
control, weight perception, and body fatness.  The results showed that there was a high 
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level of misclassification across all levels of body fatness, and that participants who 
were trying to lose weight tended to use dieting and exercise as their primary tools for 
weight loss.  The results specific to exercisers show that 81% of participants were 
classified as normal weight while only 62% classified themselves as normal weight and 
31% classified themselves as overweight.  
Validity and Reliability of Self-Report Data 
 Himes and Faricy (2001) state that self-reported height and weight are cost 
effective, logistically attractive alternatives to direct measurements.  At this time, there 
have been relatively few studies that have used self-report techniques, and these studies 
have had small sample sizes or specialized populations (Brooks-Gunn et al., 1987; 
Fortenberry, 1992; Hauck et al., 1995). Himes and Faricy (2001) also suggest that self-
reported weight is often more valid than self-reported height; however, the validity varies 
considerably with age. For example, the 12 to 13 year old age group had the highest 
frequency of missing data.  This was expressed by Himes and Faricy (2001) as being a 
concern for this population being representative of the population as a whole, thereby 
limiting the extent to which data obtained from children under the age of 14 years old can 
be used (i.e., limited external validity).  Therefore, self-reported height and weight should 
not be routinely collected for youth younger than 14 years of age.  
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Chapter 3 
Methods 
 
Study Design  
 Data were obtained from the 2011 Youth Risk Behaviors Surveillance Survey 
(YRBSS) (CDC, 2011).  The CDC created the biennial YRBSS in 1991 to collect data 
related to the risk behaviors that contribute to the leading causes of morbidity and 
mortality in youth and young adults (Brener et al., 2013).   YRBSS data are collected to 
create a representative sample of U.S. youth between grades nine and 12 who attend both 
public and private school in the 50 states and the District of Columbia.  
 Procedures for the survey were designed to provide confidentiality for the 
students by allowing anonymous and voluntary participation (CDC, 2011).  Parental 
permission procedures were followed based on local guidelines.  In the 2011 data 
collection, 10% of participating schools used active permission methods.  In this method, 
parents must return a signed approval form to the school before their child can 
participate.  The other 90% of the schools in the 2011 data collection used passive 
permission.  In this method, parents only send a signed form back if they do not want 
their child to participate.   Surveys were administered during one class period and results 
were recorded by students directly onto a computer-readable booklet or answer sheet. 
Participants 
 In the 2011 survey, the school response rate was 81%, and the overall response 
rate was 71% (CDC, 2011).  The total number of respondents was 10,598. The sample for 
the current study included only those students who self-reported as being age 15.  This 
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age was selected based on research by Himes and Faricy (2001) suggesting that self-
report data on stature and weight should not be collected regularly for children under the 
age of 14 due to higher rates of non-response in the lower age categories.  The sample 
included 4062 students. In the current study, 2010 (49.5%) participants were female with 
an average height of 1.68 m, an average body mass of 66.2 kg, and an average body mass 
index of 23.4 kg/m² and 2052 (50.5%) were male with an average height of 1.70 m, an 
average body mass of 68.3 kg and an average body mass index of 23.5 kg/m².   
Assessment of Height, Weight, and Body Mass Index  
 Height was self-reported in feet and inches in question 6 “How tall are you 
without your shoes on?”  Weight was self-reported in pounds in question 7 “How much 
do you weigh without your shoes on?” Body Mass Index (BMI) was calculated after unit 
conversion using the formula BMI = kg/m
2
.  Based on recommendations from the Expert 
Committee on the Assessment, Prevention, and Treatment of Child and Adolescent 
Overweight and Obesity convened by the American Medical Association (AMA), 
“overweight” is classified as a BMI at or above the 85th percentile and below the 95th 
percentile, and “obese” is classified as a BMI at or above the 95th percentile (CDC, 
2011).  Any BMI at or above the 5th percentile and below the 85th percentile is classified 
as “normal weight”, and below the 5th percentile is classified as “underweight”.  
Percentiles are specific to age and sex based on the “SAS Program for the 2000 CDC 
Growth Charts” developed by the CDC’s Division of Nutrition, Physical Activity, and 
Obesity (CDC, 2011).   
Assessment of Physical Activity 
 Physical activity was measured by self-reported answers to the questions:  
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1. “During the past 7 days, on how many days were you physically active for a 
total of at least 60 minutes per day?” 
2. “In an average week when you are in school, on how many days do you go to 
physical education (PE) classes?” 
3. “During the past 12 months, on how many sports teams did you play?” 
4. “On how many of the past 7 days did you do exercises to strengthen or tone your 
muscles, such as push-ups, sit-ups, or weight lifting?” 
Data Analysis 
 All statistical analyses were performed using SPSS (version 18.0).  Logistic 
regression was used to examine the association between classification of body size 
(dependent variable) and physical activity, TV time, video game and computer usage, 
P.E. class hours, and extracurricular activities (independent variables).  The regression 
analysis involved entering all independent variables simultaneously.   
 To further examine participants’ classifications of body size, data were sorted 
according to correct and incorrect classification of body size.  Data for those who 
incorrectly classified their body size were further examined to determine if they 
underestimated their true body size classification (i.e., normal weight classifying as 
underweight; overweight classifying as underweight; and obese classifying as 
underweight, normal weight, or overweight).  Overestimations of true body size were 
also examined (i.e., overweight classifying as obese; normal weight classifying as 
overweight or obese; and underweight classifying as normal, overweight, or obese).  
Finally, the subsample of participants who incorrectly classified  was separated into male 
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and female subgroups, and a Chi-Square analysis was run to determine whether a 
gender difference existed in the frequency of over/underestimation of body size. 
	   	   	   	  
	   	  
14	  
Chapter 4 
Results 
Question 1: Association between variables and ability to correctly classify body size. 
	   Table 1 shows the results of the logistic regression analysis.	  	  	  
Table 1. Regression analysis results 
 B Sig. Exp(B) 
Physical Activity .058 <.001 1.060 
TV Hours -.031 .096 .970 
Video or Computer Usage -.031 .083 .970 
P.E. Class .006 .690 1.006 
Team Participation .043 .208 1.044 
 
Constant .042 .731 1.043 
 
Physical activity, although statistically significant (p<0.001), did not meaningfully 
increase the ability to predict whether body size can be correctly perceived by youth; 
Table 1 shows that the odds ratio was only 1.060.  All other variables in the model were 
not statistically significant. 
 
Question 2: Explanation of participants’ body size estimations. 
 Figure 1 shows the percentage of participants who incorrectly classified their 
body size. 
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Figure 1. Percentage of participants who incorrectly categorized their body size.  
	   Of the participants who incorrectly classified their body size, 42% of males 
underestimated, 30% of males overestimated, and 19% of males were missing 
information.  In comparison, 69% of females underestimated, 12% of females 
overestimated, and 19% of females had missing data. 
 Figure 2 shows the percentage of male and female participants who correctly 
classified their body size.  Of the participants who correctly classified their body size, 
51% were normal weight, 12% were overweight, 4% were obese, and 2% were 
underweight.  	  
Direction of incorrect estimate 
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Figure 2.  Percentage of participants who correctly categorized their body size.  
 Finally, a Chi-Square analysis was performed to examine whether males and 
females differed in their misclassification direction (underestimate/overestimate), The 
Chi-Square value of 196.7 was statistically significant (p<0.01).  The data show that 
while males underestimated and overestimated their body size about equally, females 
underestimated their body size more frequently than they overestimated. 
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Chapter 5 
Discussion 
Discussion 
 Due to the increase in obesity rates around the world, it is important that 
adolescents are able to recognize signs of increased body size as well as the health 
implications increased body size may have so they can make better decisions for their 
health in the future.   It is important to note that the majority of participants who 
incorrectly classified their body size underestimated.  Adolescents should be made aware 
of what a “healthy” size is and by improving their ability to assess their own body size, 
they may be able to make lifestyle adjustments. The finding that physical activity did not 
appear to have a more substantial impact on individual ability to correctly classify body 
size is surprising, because Duncan et al. (2010) reported different results in their 
investigation of exercise for weight loss and perception of body size in adolescent (11-15 
year old) girls.  The results may be dissimilar because Duncan’s research included only 
females, whereas the current study included both genders.  It is also possible that in 
Duncan’s study the values were obtained by measuring exercise geared toward weight 
loss, and not simply physical activity.  The other notable difference was that more 
participants in the study of Duncan et al.  (31.4%) estimated their body size to be 
classified as overweight. In the current study, of the participants who incorrectly 
classified themselves, over 50% classified themselves as underweight.   
Limitations 
The limitations of this study revolve primarily around the use of self-reported 
data.  The use of self-report questions for the assessment of physical activity may not 
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give a complete portrayal of the level of physical activity.  For example, it is unknown 
to what extent the activity reported by participants was light, moderate, or vigorous 
intensity.  Finally, the question regarding in-school physical education classes may not 
accurately reflect the amount of time students were active during class time. 
After review of the questionnaire itself, further development of questions relating to 
physical activity should take place.  On this specific version of the questionnaire, 
respondents were not asked to indicate the intensity of their 60+ minutes per day of 
activity (i.e., low, moderate, or vigorous).  Furthermore, when asked about sports teams 
they were not asked to indicate the sports nor the level of competition..  This could be 
problematic, because of the variation in actual activity.  For example, baseball is 
characterized by a significant amount of time spent sitting in the dugout, while soccer 
requires players to spend more time being physically active.  The question regarding P.E. 
class hours per week has similar limitations;  it does not differentiate between active and 
inactive class time.  With more in-depth questions, the self-reported activity levels could 
provide more precise estimates of physical activity. 
Without having measured values for weight and height, the BMI data used to 
classify the youth in this sample cannot be viewed as completely accurate.  Measured 
height and weight would eliminate this as a limitation.  Although it is understood that 
percentile values for BMI are used more frequently in studies involving youth, it may be 
beneficial to those viewing the data sets to see actual BMI values next to the BMI 
percentile rankings in order to draw a comparison as to what someone with a BMI in the 
92nd percentile looks like compared to someone with a BMI in the 50th percentile. 
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Finally, the sample used for this study was relatively small, although it was 
derived from a nationally representative sample.  A larger sample size that includes data 
collected from each state would enhance the generalizability of the results. 
Conclusions 
 The primary purpose of this study was to determine whether higher levels of 
physical activity, increased hours of TV viewing time, increased usage of computers and 
video games, more time spent in physical education classes, and increased extracurricular 
activities increase one’s ability to correctly classify his or her own body size.  A 
secondary purpose was to examine, whether those who incorrectly classify their body 
size are more likely to under or overestimate their body size.  After categorizing the data, 
and analyzing the results, we conclude that higher levels of physical activity do not 
increase the ability of youth to correctly classify his or her own body size.  Although 
statistically significant in our logistic regression model, the odds ratio indicates that for 
every one unit increase in physical activity, the odds of correctly classifying body size 
increases by a factor of 1.06 times. 
 Additionally, as shown in Figure 1, those who incorrectly classified their body 
size were more likely to underestimate than to overestimate.  And as shown in Figure 2 
those who correctly classify their weight were more likely to be normal weight.  
Further Research 
 Further research on the relationships between physical activity, obesity rates, and 
the ability to correctly classify body size is warranted.  Perception of body size is related 
to body image, which in turn is related to self-esteem and depression (Rierden & Koff, 
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1997).  In order to move toward interventions in both the school and public health 
sectors, research needs to be conducted that develops a better understanding of the factors 
that contribute to negative body image and the other associated negative health behaviors.  
By determining factors related to adolescents’ to have an accurate understanding of their 
own body size, interventions may be developed that can help decrease negative health 
behaviors. 
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